Introduction
Hot machining is the process which is used for easy machining and to eliminate the problems of low cutting speed, feeds and heavy loads on the machine bearings. These problems arise when machining process is being done on the new and tough materials. The basic principle behind this process is the surface of the work piece which is to be machined is pre heated to a temperature below the re-crystallization. By this heating, the shear force gets reduced and machining process becomes easy. During the machining process, instead of increasing the quality of the cutter materials, softening of the work piece is one of an alternate. In hot machining, a part or whole of the work piece is heated. Heating is performed before or during machining.
The selection of a heating method for obtaining ideal heating of metals for machining is critical. Faulty heating methods could induce unwanted structural changes in the work piece and increase the cost. In research, many heating methods are utilized. The methods mostly used are electrical resistance and plasma arc heating. Some of the advantages of hot machining process are, 1. Easy formation of chip 2. Lessened shocks to the tools 3. Good surface finish of the work piece On other hand the main disadvantage of this process is the work piece micro structure may get disturbed due to heating. To overcome the disadvantages during hot machining, some basic requirements have to be taken. They are as follows.
S. Ranganathan et al stated that while turning of materials, which have high strength, wear resistance and toughness exhibit lot of difficulties, while doing by conventional machining methods and yields desirable results only by the selection of optimum machining parameters. Non-conventional machining techniques such as abrasive jet machining, electro chemical machining and electrical discharge machining processes remove a very small amount of material in every pass, which is very expensive and consuming more time as well. Hence, hot machining process has been developed in industries to remove large amount of materials without compromising machining and quality.
M. Davami et al classified hot machinable materials in four Groups aaccording to their composition and properties. These classes are (i) chilled cast iron, (ii) steel with hardness over 50 HRC, (iii) steel whose surface is hardened with cobalt and other additional alloys and (iv)Steels hardened by cold working. Many researchers have used different heating techniques like laser heating, plasma heating, induction heating; electrical heating and they were proved that these heating techniques are expensive. Several researchers reported that there is an improvement in both surface finish and tool life in hot machining (Akasawa et al. Chen and Lo et al presented the experimental investigation of the factors that affect the tool wear in the hot machining of alloy steel. L.Ozler et al investigated influence of temperature on tool life in hot machining of austenitic manganese steel. K.P.Maitey, P.K.Swain developed tool life equation for hot machining by experimental results, work piece was heated by flame of LPG and oxygen. Surface roughness is important parameter from quality point of view and it also reduces manufacturing cost. N.Satheesh Kumar et al experimentally analyzed effect of spindle speed and feed rate on surface roughness of carbon steel in CNC turning; they concluded that good surface finish was achieved by low feed rate and high spindle speed. Lei et al., 2001 stated that, In hot machining a part or whole work piece is heated before or during machining. Ozler et al stated in their research on Heating of the material makes high hardness of the material become soft, resulting in improved machinability, high production rate and Low power consumption from all these advantages hot machining is extremely used full to machine hard to cut materials like ceramics. Thandra et al. (2010) conducted experiments in both conventional and hot machining and they observed that hot machining was effective in bringing down the cutting forces, surface roughness and flank wear by about 34%.
IV.
Problem Identification: The identification of turning problem for OHNS Steel rods which cannot be tackled using Conventional technique because of following problems occurs in turning process.
• High surface roughness. • Difficult to achieve Close tolerance • Machining distortion.
• Poor Chip Breaking.
• Need more cutting pressure for machining and Need of High Hardness Cutting tool.
V. Experimental Details
The OHNS steel of 32 mm diameter as work piece used in these experiments. The chemical compositions of OHNS steel is shown in Table1. This Coating is known as the "Black" titanium coating
Fig:1 Ti AlN Carbide Insert
The process parameter ranges were decided on the basis of machine capability and pilot experiments. In this paper L18 orthogonal array is employed to analyze experimental results of machining obtained from 18 experiments for hot machining individually varying three parameters speed, feed rate, Depth of cut. For conducting experiments, an oxy acetylene heating setup was used to heat the work piece material. Oxy acetylene heating is one of the best choices for hot machining it requires low cost equipment the heat transfer to the work piece is very low, although the gross heat available and the energy transfer density will be low and metallurgical damage of the work piece is low. The flame was generated through the nozzle of torch. A special attachment was used to move the torch mounted on carriage to provide a flexible movement of heat source while machining. During all the experiments, the distance between the torch and work piece is 25 mm. Flow rates for acetylene and oxygen were adjusted by pressure regulator and kept constant to get a neutral flame, which was used throughout the machining. The machine Set up is shown in Fig: 2 
Fig: 2 Machine Setup
The work piece is maintained to a temperature between 385ºC -410ºC with the help of neutral flame heating with Oxyacetylene gas.
Fig: 3 Surface roughness tester TR 200
In this project, surface roughness tester is used to find the surface roughness of the work piece. After machining the work piece is place on a flat table and probe of the roughness tester is placed on the work piece and play button is pressed, the value of the roughness of the area is shown on the LED screen and value is noted. Similarly the roughness is measured for five different areas on the work piece. The average of the five values gives the roughness of the work piece. The various input parameters are speed, feed and depth of cut. The various output parameters measured are material removal rate, surface roughness. 
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VI. Results And Discussions
After the completion of all the 18 experiments, the following results were obtained by machining of OHNS steel. The S/N ratio, Regression Equation and the ANOVA values for DOE approach were calculated by putting the values of MRR and Surface Roughness in Minitab software. S/N value should be Maximum to get optimum response. Table 2 shows the experimental results and Fig 4 shows main effect Plot for S/N ratios with Nominal is best method. Table 3 : ANOVA for S/N ratio of MRR
The purpose of ANOVA analysis is to find the effect of design parameters on quality characteristics. The results of ANOVA which was done to determine the significant level of variable on the Ra obtained during the hot turning of OHNS steel is given in Table 3 .
The Regression analysis is done with the input factors towards the performance parameters and the Regression Equation for Material removal Rate is given below
Regression Equation:
MRR HM = 20. From the above graphs it is observed that the MRR is having an increasing trend with the increase in DOC and Feed. MRR increases with increase in cutting speed. The most important reason for increase in MRR is found to be DOC having highest significance 96.02% contribution.
ANALYSIS OF SURFACE ROUGHNESS
Analysis of surface roughness (Ra) is given Below. From the above table it is observed that Spindle speed is a dominating parameter of surface roughness of turning process. However OHNS Steel plate having good machinability characteristic and Produce reasonable surface finish. During turning process all parameters are interact and dependantable in turning operation. It was noted that with increase in temperature and depth of cut up to level 2 better surface finish was obtained and with low feed and high speed, better surface finish was obtained. 
Analysis of Variance:
VII. Conclusions
In this study the statistical method of signal-to-noise ratio (S/N) and (ANOVA) were applied to evaluate the effect of processes parameters on surface roughness and metal removal rate and to find the optimal processes parameters to minimize the surface roughness and to maximize the metal removal rate during hot machining of OHNS steel. The results obtained from this study are given below:  The smallest Surface Roughness(Ra) values occurred during hot machining of OHNS steel are obtained as 0.78 μm from the experiments performed at 250 rpm cutting speed, 0.16 mm/rev feed rate, 0.5 depth of cut.  The highest MRR values occurred during hot machining of OHNS stainless steel areobtained at 200 rpm, 0.16 mm/rev feed rate, 1.5mm depth of cut.  The effects of the variables on surface roughness and metal removal rate were determined by ANOVA.
Cutting speed and depth of cut are the significant parameters.
